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THE MAILING DATE OF THIS COMMUNICATION. 
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Attorney's Docket Number: 111779 
Filing Date: 1/23/2002 

Claimed Foreign Priority Date: 1/30/2001 (JP 2001-21930) 

Applicant(s): Ebina et al. 

Examiner: Marcos D. Pizarro-Crespo 

DETAILED ACTION 

This Office action responds to amendment in paper no. 7 filed on 3/3/2003. 

Acknowledgment 

1 . The amendment in paper no. 7, filed on 3/3/2003, in response to the Office action 
in paper no. 6, mailed on 12/3/2002, has been entered. The present Office action is 
made with all the suggested amendments being fully considered. Accordingly, pending 
in this Office action are claims 1-19. 

Specification 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
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only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1-4, 6-8, 10, 11, 13, 14 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Seiki (US 6248633). 

5. Seiki shows (see, e.g., fig. 4A-4G) all aspects of the instant invention including a 
semiconductor IC device having a memory cell array in which nonvolatile semiconductor 
memory devices are arranged in a matrix with a plurality of rows and columns, wherein 
each of the memory devices comprises: 

> a word gate 245 formed on a semiconductor layer 200 with a first gate 
insulating layer 221 interposed 

> an impurity diffusion layer 204 which forms either a source or a drain region 

> first and second control gates 240 in the shape of sidewalls formed along 
either side of the word gate 245 

wherein: 

> the first control gate 240 is disposed on the semiconductor layer 200 with a 
second gate insulating layer 230 interposed, and also on the word gate 245 
with a side insulating layer 234 interposed 

> the second control gate 240 is disposed on the semiconductor layer 200 with 
another second gate insulating layer 230 interposed, and also on the word 
gate 245 with another side insulating layer 234 interposed 

> the first and second control gates 240 extend in a first direction (see, e.g., 
fig.4G) 
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> a pair of the first and second control gates 240, adjacent in a second direction 
which intersects the first direction, is connected to a common contact section 
(see, e.g., figs. 4E and 7A) 

6. Regarding claim 2, Seiki shows (see, e.g., fig. 4G) that each of the first and 
second control gates 240 is formed of a conductive layer extending in the direction in 
which the impurity diffusion layer 204 extends. 

7. Regarding claim 3, Seiki shows (see, e.g., fig. 4F) that the common section is 
connected to the first and second control gates 240 and may include a conductive layer 
247 formed of the same material as the first and second control gates 240. 

8. Regarding claim 4, Seiki shows (see, e.g., fig. 4F) that the common contact 
section includes an insulating layer 235 formed on the semiconductor layer 200, a 
conductive layer 247 formed on the insulating layer 235, and a cap layer 236 formed on 
the conductive layer 247. 

9. Regarding claim 6, Seiki shows (see, e.g., fig. 4F) that the side insulating layers 
234 are located between the word gate 245 and the first and second control gates 240. 
In addition, Seiki shows that the upper ends of the side insulating layers 234 are located 
higher than the first and second control gates 240 with respects to the semiconductor 
layer 200. 

10. Regarding claim 7, Seiki shows (see, e.g., fig. 4F) a buried insulating layer 247 
disposed between two side insulating layers 234 in contact with first and second control 
gates 240. The buried insulating layer 247 covers adjacent first and second control 
gates 240. 
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11. Regarding claim 8, Seiki shows (see, e.g., fig. 4E) the common contact section in 
contact with one end of the impurity diffusion layer 204. 

12. Regarding claim 10, Seiki shows (see, e.g., fig. 4G) the memory cell array 
divided into a plurality of blocks. In addition, Seiki shows (see, e.g., fig. 4G) that the 
impurity diffusion layers 204 in blocks adjacent to each other in the first direction are 
connected to each other through a contact impurity diffusion layer formed in the 
semiconductor layer 200. 

13. Regarding claim 11, Seiki (col.5/ll.7) shows that the second gate insulating layer 
230 is formed of a laminate consisting of a first silicon oxide layer, a silicon nitride layer, 
and a second silicon oxide layer. 

14. Regarding claim 13, Seiki shows (see, e.g., figs. 4A-4G) all aspects of the instant 
invention including a semiconductor integrated circuit device having a memory cell array 
in which nonvolatile semiconductor memory devices are arranged in a matrix with a 
plurality of rows and columns, each of the memory devices comprising: 

> a word gate 245 formed on the semiconductor layer 200 with a first gate 
insulating layer 221 therebetween 

> an impurity diffusion layer 204 which forms either a source region or a drain 
region 

> a first control gate 240 formed along a first side of the word gate 245 and on 
the semiconductor layer 200 

> a second gate insulating layer 230 between the first control gate 240 and the 
semiconductor layer 200 
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> a side insulating layer 234 between the first control gate 240 and the first side 
of the word gate 245 

> a second control gate 240 formed along a second side of the word gate 245 
and on the semiconductor layer 200 

> another second gate insulating layer 230 between the second control gate 
240 and the semiconductor layer 200 

> another side insulating layer 234 between the second control gate 240 and 
the second side of the word gate 245 

wherein: 

> the first and second control gates 240 extend in a first direction (see, e.g., fig. 
4G) 

> an end of a first control gate 240 and an end of a second control gate 240 that 
are adjacent to each other in a second direction which intersects the first 
direction, being connected to a common contact section (see, e.g., fig. 4E, 7A) 

15. Regarding claim 14, Seiki shows the first and second control gates 240 formed in 
the shape of sidewalls along either side of the word gate 245 (see, e.g., fig. 4E). 

Claim Rejections - 35 USC § 103 

16. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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17. Claims 5, 12, and 15, are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Seiki in view of Wang (US 6091 1 01 ). 

18. Regarding claims 5 and 15, Seiki shows (see, e.g., fig. 4F) that the common 
contact section includes an insulating layer 235 formed on the semiconductor layer 200. 
In addition, Seiki (col.5/ll.56) shows that the insulating layer 235 may be formed of a 
laminate consisting of a first silicon oxide layer and a silicon nitride layer, but fails to 
show an additional second oxide layer. 

Nonetheless, as taught by Wang (col. 2/1 1. 34-37), ONO dielectric layers are well 
known in the art for their superior insulating properties. 

Consequently, it would have been obvious at the time of the invention to one of 
ordinary skill in the art to included a second oxide layer in Seiki's insulating layer, as 
suggested by Wang, to improve its insulating properties. 

19. Regarding claim 12, Seiki shows most aspects of the instant invention (see 
paragraphs 5-15 above). Seiki (col.4/ll.53) also shows that the side insulating layer 234 
may be formed of a first oxide layer and a silicon nitride layer, but fails to show a second 
silicon oxide layer for the side insulating layer. 

Nonetheless, as taught by Wang (col.2/ll.34-37), ONO dielectric layers are well 
known in the art for their superior insulating properties. 

Consequently, it would have been obvious at the time of the invention to one of 
ordinary skill in the art to included a second oxide layer in Seiki's side insulating layer, 
as suggested by Wang, to improve its insulating properties. 
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20. Claims 9 and 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Seiki in view of Tsaur (US 4372031). 

21. Regarding claims 9 and 16, Seiki shows most aspects of the instant invention 
(see paragraphs 5-15 above). 

22. Regarding claim 17, Seiki shows a semiconductor integrated circuit device 
having a memory cell array in which nonvolatile semiconductor memory devices are 
arranged in a matrix with a plurality of rows and columns, wherein each of the memory 
devices comprises: 

> a word gate 245 formed on a semiconductor layer 200 with a first gate 
insulating layer 221 therebetween 

> an impurity diffusion layer 204 that forms either a source region or a drain 
region 

> first and second control gates 240 formed along either side of the word gate 
245 in the shape of sidewalls 

wherein: 

> the first control gate 240 is disposed on the semiconductor layer 200 with a 
second gate insulating layer 230 therebetween, and also on the word gate 245 
with a side insulating layer 234 therebetween 

> the second control gate 240 is disposed on the semiconductor layer 200 with 
another second gate insulating layer 230 therebetween, and also on the word 
gate 245 with another side insulating layer 234 therebetween 
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> the first and second control gates 240 extend in a first direction (see, e.g., fig. 
4G) 

> an end of the first control gate 240 and an end of the second control gate 240 
of a pair of gates adjacent to each other in a second direction, which intersects 
the first direction, is connected to a common contact section (see, e.g., fig. 7A) 

23. Regarding claim 18, Seiki shows most aspects of the instant invention including a 
semiconductor integrated circuit device having a memory cell array in which nonvolatile 
semiconductor memory devices are arranged in a matrix with a plurality of rows and 
columns, where each of the memory devices comprises: 

> a word gate 245 formed on a semiconductor layer 200 with a first gate 
insulating layer 221 therebetween 

> an impurity diffusion layer 204 which formed either a source region or a drain 
region 

> first and second control gates 240 in the shape of sidewalls formed along 
either side of the word gate 245 

wherein: 

> the first control gate 240 is disposed on the semiconductor layer 200 with a 
second gate insulating layer 230 therebetween, and also on the word gate 245 
with a side insulating layer 234 therebetween 

> the second control gate 240 is disposed on the semiconductor layer 200 with 
another second gate insulating layer 230 therebetween, and also on the word 
gate 245 with another side insulating layer 234 therebetween 
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> the first and second control gates 240 extend in a first direction (see, e.g., fig. 
4G) 

> a pair of the first and second control gates 240, adjacent in a second 
direction, which intersects the first direction, is connected to a common contact 
section (see, e.g., fig. 7A) 

24. Regarding claims 9 and 16-18, Seiki (see, e.g., fig. 7A) fails to show common 
contact sections that are staggered with respect to each other. 

Tsaur (col.2/ll.67-col.3/ll.2), on the other hand, teaches that common contact 
sections with a staggered layout will increase the density of Seiki's cell array. 

Accordingly, it would have been obvious at the time of the invention to one of 
ordinary skill in the art to provide Seiki's common contact sections with a staggered 
layout, as suggested by Tsaur, to increase the density of the cell array. 

25. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Seiki in 
view of Tsaur (US 4372031) in view of Wang. 

26. Regarding claim 19, Seiki/Tsaur shows most aspects of the instant invention (see 
paragraphs 21-24 above). In addition, see the comments stated above in paragraph 18 
and with regards to claims 5 and 15, which are considered repeated here. 

Response to Arguments 

27. The applicants argue: 

Seiki fails to disclose first and second control gates that extend in a first direction; and an end of the 
first control gate and an end of the second control gate that are adjacent to each other in a second direction 
which intersects the first direction, being connected to a common contact section. 

The examiner responds: 
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Opposing applicants' argument, Seiki shows the features that the applicants 
indicate. See, e.g., fig. 4G, where Seiki clearly shows the first and second control gates 
240 extending in a first direction. See also, e.g., fig. 7A, where Seiki clearly shows that 
an end of a first control gate and an end of a second control gate that are adjacent to 
each other in a second direction, which intersects the first direction, is connected to a 
common contact section. 

28. The applicants argue: 

Wang fails to teach that the insulating layer of the common contact section is formed of a laminate 
consisting of a first silicon oxide layer, a silicon nitride layer, and a second silicon oxide layer. 

The examiner argues: 

One cannot show nonobviousness by attacking references individually where the 
rejections are based on combinations of references. See In re Keller, 642 F. 2d 413, 
208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. 
Cir. 1986). 

In the instant case, Seiki shows (see, e.g., fig. 4F) that the common contact 
section includes an insulating layer 235 formed on the semiconductor layer 200. Seiki 
(col.5/11.56) also shows that the insulating layer 235 may be formed of a laminate 
consisting of a first silicon oxide layer and a silicon nitride layer, but fails to show an 
additional second oxide layer. 

Nonetheless, as taught by Wang (col.2/11.34-37), ONO dielectric layers are well 
known in the art for their superior insulating properties. 
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Consequently, it would have been obvious at the time of the invention to one of 
ordinary skill in the art to included a second oxide layer in Seiki's insulating layer, as 
suggested by Wang, to improve its insulating properties. 

Conclusion 

29. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

30. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

31. Papers related to this application may be submitted directly to Art Unit 2814 by 
facsimile transmission. Papers should be faxed to Art Unit 2814 via the Art Unit 2814 
Fax Center located in Crystal Plaza 4, room 3C23. The faxing of such papers must 
conform to the notice published in the Official Gazette, 1096 OG 30 (15 November 
1989). The Art Unit 2814 Fax Center number is (703) 308-7722 or -7724. The Art Unit 
2814 Fax Center is to be used only for papers related to Art Unit 2814 applications. 

32. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marcos D. Pizarro-Crespo at (703) 308-6558 and 
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between the hours of 9:30 AM to 8:00 PM (Eastern Standard Time) Monday through 
Thursday or by e-mail via Marcos.Pizarro@uspto.gov . If attempts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, Wael Fahmy, can 
be reached on (703) 308-4918. 

33. Any inquiry of a general nature or relating to the status of this application should 
be directed to the Group 2800 Receptionist at (703) 308-0956. 
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